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SPECIFICATION 

1. Title of the Invention 

A method for coupling an optical semiconductor element of an optical semiconductor 
module and two or more kinds of optical fibers 

2. Claim 

A method for coupling an optical semiconductor element of an optical semiconductor 
module and two or more kinds of optical fibers, whereby an optical semiconductor element 2 of 
an optical semiconductor module 1 and two or more kinds of optical fibers 3 with different 
optical transmission properties are coupled, characterized in that an opposite distance d between 
the optical semiconductor element 2 and each of the optical fibers 3 is so set that differences in 
coupling efficiency with respect to the optical semiconductor element 2 among the optical fibers 

3. which depend on the opposite distances d, are equal to or less than a desired value. 

3. Detailed Description of the Invention 

(Industrial Field of Application) 
The present invention relates to a method for coupling an optical semiconductor 
module, for example, used for the optical communication equipment (optical link), and two or 
more kinds of optical fibers with different optical transmission properties. 
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(Prior Art) 

Conventionally, in the case of coupling an optical semiconductor element of an optical 
semiconductor module and an optical fiber, an opposite distance between the optical 
semiconductor element and the end surface of the optical fiber has been set so as to maximize or 
optimize a coupling efficiency of the optical fiber and the optical semiconductor element in 
consideration of the optical transmission properties of the optical fiber used therein (material, the 
♦ numerical aperture depending on the aperture size of end surface thereof, the smoothness of the 
end surface, etc.). 

(Problems that the Invention is to Solve) 

In a conventional method for coupling an optical semiconductor element of an optical 
semiconductor module and optical fibers, the coupling condition is set for each of the optical 
fibers used therein. Therefore, when optical fibers with different optical transmission properties 
are used, the coupling efficiencies of an optical semiconductor element and the optical fibers 
vary on an individual basis. For this reason, as for a conventional method for coupling an optical 
semiconductor element and optical fibers in an optical semiconductor module, two or more kinds 
of optical fibers with different optical transmission properties could not be compatibly used for a 
single optical semiconductor module. 

(Object of the Invention) 

An object of the invention is concerned with a method for coupling an optical 
semiconductor element and optical fibers whereby even two or more kinds of optical fibers 
differing in optical transmission properties can be compatibly used for a single optical 
semiconductor module. 

(Means for Solving the Problems) 
A method for coupling an optical semiconductor element of optical semiconductor 
module and two or more kinds of optical fibers according to the invention, whereby an optical 
semiconductor element 2 of an optical semiconductor module 1 and two or more kinds of optical 
fibers 3 with different optical transmission properties are coupled as shown in Fig. 1, is 
characterized in that an opposite distance d between the optical semiconductor element 2 and 
each of the optical fibers 3 is so set that differences in coupling efficiency with respect to the 
optical semiconductor element 2 among the optical fibers 3, which depend on the opposite 
distances d, are equal to or less than a desired value. 

(EflFect) 

According to the coupling method of the invention, the opposite distance d between the 
optical semiconductor element 2 and the end surface 4 of each optical fiber 3 coupled thereto can 
be so set that the differences AP in coupling efficiency with respect to the optical semiconductor 
element 2 among the two or more kinds of optical fibers 3 are within a permissible range. 
Therefore, even when using two or more kinds of optical fibers 3 with different optical 
transmission properties, the coupling efficiencies close to an optimum value can be obtained for 
any optical fibers 3 without extremely decreasing the coupling efficiency only in the case of 
some optical fiber 3. 

(Embodiment) 

Fig. 1 is a sectional view showing an example of an optical semiconductor module used 
in the coupling method of the invention. 

This is an example wherein an optical semiconductor element 2 fixed with a metallic 
washer 5 by electric welding is press-fitted together with the washer 5 into an insert fitting 7 
integrally molded with an optical receptacle 6 made of a resin and the washer 5 is held by the 
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insert fitting 7 thereby to fix the optical semiconductor element 2 to the optical receptacle 6. In 
this case; the height H of the washer 5 is selected to be a desired height, whereby an opposite 
distance d between the end surface 4 of each optical fiber 3 inserted into an optical fiber ferrule 8 
and the optical semiconductor element 2 can be selected. 

The value of the opposite distance d is so set that the differences AP in coupling 
efficiency with respect to the optical semiconductor element 2 among two or more kinds of 
• optical fibers 3 coupled thereto are within a permissible range. Accordingly, the difference AP is 
set by the height H of the washer 5. 

Fig. 2 is a view showing the characteristics of coupling efficiency for two kinds of 
optical fibers with different optical transmission properties 3a(NA=0.40) and 3b(NA=0.26) with 
respect to the opposite distance d. Both the optical fibers 3a, 3b in the drawing are of such a type 
that the difference AP in the coupling efficiency decreases as the opposite distance d increases. 

In the case of the optical fibers 3a, 3b of Fig. 2, assuming the permissible difference AP 
in the coupling efficiency is ldB, the height H of the washer 5 is set, from Fig. 2, such that the 
opposite distance d is equal to 1mm, when maximum coupling effects can be attained for both 
\ the optical fibers while satisfying the condition of AP equal to or less than ldB. 

The two kinds of optical fibers 3a, 3b may be of such a type that the difference AP in the 
coupling efficiency increases as the opposite distance d increases contrary to the case of Fig. 2 
and not a type of having the characteristics of coupling efficiency as shown in Fig. 2, or may 
have the characteristics of coupling efficiency as shown in Fig. 3. In the case of Fig. 3, the 
opposite distance d is set in the vicinity where coupling efficiency curves for the optical fibers 
cross each other. 

(Advantage of the Invention) 
According to the coupling method of the invention, even when using two or more kinds 
of optical fibers 3 with different optical transmission properties, the differences AP in the 
coupling efficiency among the optical fibers 3 are within a permissible range, so that two or more 
kinds of optical fibers can be compatibly used for a single optical semiconductor module. 

4. Brief Description of the Drawings 

Fig. 1 is a sectional view showing an example of an optical semiconductor module used 
in the coupling method of the invention; and Figs. 2 and 3 are illustrative pictures showing the 
characteristics of coupling efficiency for two kinds of optical fibers. 

I: OPTICAL SEMICONDUCTOR MODULE 
2: OPTICAL SEMICONDUCTOR ELEMENT 
3: OPTICAL FIBER 

4: END SURFACE OF OPTICAL FIBER 

AP: DIFFERENCE IN COUPLING EFFICIENCY 

d: OPPOSITE DISTANCE 
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